Thirty-one Kanagawa-positive and -negative Vibrio parahaemolyticus isolates from patient stools and seafood were examined for plasmid deoxyribonucleic acid content, culture characteristics, and indices of pathogenicity. No significant correlation was found between plasmid deoxyribonucleic acid contents and indices of pathogenicity for the strains tested.
Strains of Vibrio parahaemolyticus, an estuarine bacterium that can cause acute gastroenteritis in humans, are generally divided into two groups, depending on their ability to hemolyze (Kanagawa phenomenon) a high-salt blood agar medium (30) and their epidemiological distribution (1, 2, 17, 21) . Kanagawa-positive (K+) strains are commonly isolated from patient stools but are rarely isolated from incriminated seafood or the estuarine environment. In contrast, Kanagawa-negative (K-) strains are infrequently isolated from patient stools but are commonly recovered from environmental sources.
The epidemiological distinction between K+ and K-strains has led many investigators to regard the former as pathogenic and the latter as nonpathogenic. In other species, such as Escherichia coli, pathogenicity is the consequence of a complex set of interactions involving both chromosomal and plasmid genes. Plasmid genes are known to code for the production of several distinct virulence factors (18, (22) (23) (24) 32 ). Guerry and Colwell reported (12) that plasmid deoxyribonucleic acid (DNA) was present in four of nine K+ patient isolates but in none of the three K-environmental strains of V. parahaemolyticus. They were unable to assign a phenotype to any of the plasmids identified and found no association between the presence of plasmid DNA and Kanagawa reaction.
Although the association between the Kanagawa reaction and enteropathogenicity is substantial, K+ organisms are not always reactive in the ligated rabbit ileal loop (27, 28 are the only strains of V. parahaemolyticus isolated from patients (26) .
Boutin et al. (3) found that though both K+ and K-strains were capable of penetrating the ligated rabbit ileal lamina propria, the former exhibited the greatest frequency of invasion and caused the greatest tissue alteration. In a related study, Carruthers (5) demonstrated that K+ strains adhered more frequently and more rapidly to epithelial cells (HeLa) and human fetal intestinal cells in vitro than did K-strains. Although the relationships among bacterial adherence, colonization, and invasion of the intestinal epithelium have not been satisfactorily delineated, many workers believe that adherence to cells is an important preliminary step in the pathogenesis of infection (9, 14, 19) .
In view of the apparently complex nature of the pathogenicity of V. parahaemolyticus, we examined a number ofrecent isolates for plasmid DNA in appropriate laboratory animal models in an attempt to correlate the presence of plasmid DNA with drug resistance, hemolysin production, and indices of pathogenicity.
A total of 31 strains of V. parahaemolyticus were used: 13 K+ and 9 K-isolates from patient stools and 1 K+ and 9 K-isolates from seafood.
Strains 20D-1 and NY477 were obtained from the Food and Drug Administration stock collection. Strain 20D-1 was originally isolated from a patient stool specimen obtained during a gastroenteritis outbreak in Louisiana in 1972 (6) .
Strain NY477 was isolated from raw oysters that were implicated in an acute case of gastroenteritis (25 20D-1, all strains were tested within 1 year of their initial isolation. Strains were stored at 270C on slants of brain heart infusion agar (Difco Laboratories) supplemented with 2.5% NaCl.
To examine broth culture filtrates for enterotoxin content, test strains were incubated for 18 h at 350C in brain heart infusion broth supplemented with either 0.5 or 2.5% NaCl and adjusted to an absorption at 600 nm of 0.3. Broth cultures were centrifuged for 30 min at 1,650 x g, filtered through 0.45-,m membranes, and tested simultaneously by the Y1 adrenal cell assay (8) , used in miniculture (20) ; the rabbit skin vascular permeability assay (11) ; and the infant mouse assay (7), used with a shorter 3-h incubation period.
Broth cultures were examined for reactivity in the rabbit ileal loop model. Volumes (1 ml each) of control or test cultures were injected in random order into individual loops separated by two interloops. A test culture was considered positive if the volume-to-length ratio was threefold greater than that of the negative control. A strain was considered positive if loops tested positive at least two of three times in separate animals. Considerable experience with the rabbit ileal loop model in our laboratory (4, (27) (28) (29) has demonstrated the usefulness and acceptability of these criteria.
Strains of V. parahaemolyticus were tested for susceptibility to ampicillin, chloramphenicol, gentamicin, kanamycin, neomycin, polymyxin B, streptomycin, and tetracycline by an agar plate dilution method (31) . The final concentration of each antibiotic ranged from 0.5 to 128 ,tg/ml or IU/ml.
Strains were examined for plasmid DNA by two different procedures. (i) An agarose gel electrophoresis method (16) was used for cultures grown overnight in Trypticase soy broth (BBL Microbiology Systems) supplemented with 2.5% NaCl. (ii) Triton X-100 cell lysates (13) were centrifuged to equilibrium in a cesium chlorideethidium bromide gradient and then examined for the presence of plasmid DNA. Plasmid DNA, when present, was collected and analyzed by agarose gel electrophoresis. The molecular weight of plasmid DNAs was estimated by comparing the relative mobility of the unknown plasmid with the relative mobilities of purified reference plasmids (16, 32) .
Thirteen of 14 (93%) K+ strains were reactive when tested by the ligated ileal loop method (Table 1) . None of the strains was positive by the Y1 adrenal cell, vascular permeability, or infant mouse assays. Plasmid DNA could be detected in only three serologically distinct patient strains (only two were K+). All tested strains were sensitive to chloramphenicol, gen- (6) . Strain 20D-1, examined in our study, was obtained from the same disease outbreak and contained plasmid DNA with molecular weights similar to those reported by Guerry and Colwell (12) . Most of the strains included in our study were examined shortly after they were initially isolated, and loss of plasmids by spontaneous curing probably did not significantly affect our results. Since only 3 of the 31 strains tested contained plasmid DNA, we can conclude that plasmids do not appear to control the rabbit ileal loop reactivity or Kanagawa reaction that are indices of pathogenicity of this organism.
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